The major route of elimination of 14C was the urine, with 50% of the dose excreted by the chimpanzees, 38% by the rhesus monkeys and 56% by the galagos. Less than 1% of the dose was recovered in the faeces of all three species. Details of the urinary metabolites are given in Table 1 . In all cases, caffeine was very extensively metabolized, accounting for less than 1% of urinary radioactivity in the chimpanzee and not detected at all in the rhesus monkey and galago. The pattern of major metabolites differed appreciably between the species studied. In the chimpanzee, the major metabolites were uric acids, totalling 69% of urinary "C, with the dimethyluric acids predominating (53%). The xanthines totalled 13%, with the monomethylxanthines predominating (8%). In the rhesus monkey, the uric acids accounted for 48% of urinary radioactivity, the bulk being in the form of dimethyluric acids (30%), and the xanthines accounted for 41%, divided equally between the di-and mono-methylxanthines. Of the urinary 14C in the galago 38% was in the form of xanthines, principally as monomethylxanthines (26%), and 35% was present as uric acids, mainly as dimethyluric acids (22%).
BIOCHEMICAL SOCIETY TRANSACTIONS
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It is well-known that the metabolic patterns of many drugs in non-human primates are closer to those seen in man than are those of sub-primates (Smith & Caldwell, 1976 After electrophoresis on polyacrylamide gels purified preparations of metallothioneins from plaice liver or horse kidney could be detected (5-25pg) in a semi-quantitative manner by staining either with Coomassie Blue or by treatment with periodate followed by Schiffs reagent. These polypeptides did not contain detectable carbohydrate or lipid, so that the red reaction product with the classical periodate/Schiff reagent was anomalous (Overnell & Coombs, 1979) .
Metallothioneins from different species contain about 30% of cysteine residues (Kojima et al., 1976; Overnell & Coombs, 1979) , and in this context the following observations on the staining of gels after electrophoresis are relevant (Table 1) . Plaice metallothionein, but not S-carboxymethylmetallothionein, reacted with Schiffs reagent after oxidation with either periodate or H20,. There was essentially no reaction when a strong oxidizing agent such as peracetic acid was used. Similar results were obtained by these staining procedures with bovine insulin and spinach ferredoxin. These polypeptides contain 12 and 5% of cyst(e)ine residues respectively.
The identity of the oxidation product in these polypeptides was more directly indicated by the treatment of glutathione and the corresponding sulphinic and sulphonic acid derivatives, prepared by the method of Calam & Whaley (1962) , with the Schiffs spray reagent (Buchanan et al., 1950) . Only the sulphinic acid derivative gave a rapid positive reaction with spot tests on paper and after paper chromatography. A similar positive reaction was obtained with p-toluenesulphinic acid but not with p-toluenesulphonic acid.
In agreement with histochemical studies on the cortex of hair (Pearse, 1951; Lillie & Bangle, 1954) , the present results would suggest that the functional groups in polypeptides that react with Schiffs reagent are the sulphur atoms of cyst(e)ine residues in an oxidation state intermediate between the disulphide and the fully oxidized (sulphonic acid) form. There is evidence that dilute H 2 0 2 will convert cyst(e)ine residues in proteins into sulphenic acids (Allison, 1976) , and that 2 mol of periodate are utilized in the oxidation of both cysteine and glutathione to undefined products (Clamp & Hough, 1965) . The red reaction product that results from the reaction of partially-oxidized cysteine residues with Schiff s reagent remains to be characterized, but a sulphinamide derivative seems plausible. This would be analogous to the structure proposed by Wieland & Scheuing in 1921 (see Kasten, 1960) for the condensation product formed between an aldehyde and pararosaniline.
Irrespective of the reaction mechanism, the sensitivity of the peroxide/Schiff reagent may have application in the detection of proteins rich in cyst(e)ine residues. At the same time, the specificity of the periodate/Schiff s reagent for the detection of carbohydrate requires some qualification. Table 1 . Staining of polypeptides in gels after mild oxidation and treatment with Schirs reagent Samples (20pg) of protein were loaded on to polyacrylamide gels (3% stacking gel in 0.125~-Tris/HC1, pH6.8; 15% resolving gel in 0.37 ~-Tris/HC1, pH 8.9) and subjected to electrophoresis at 4mA per tube for 2h. Gels were fixed 12% (w/v) trichloracetic acid for 60min, oxidized with either periodate [1% (w/v) periodic acid in 3% (v/v) acetic acidl or peroxide 15% (w/v) H,O, in 3% (v/v) acetic acid] and subsequently stained with Schiff s reagent as described by Zacharius et al. (1969) . The relative intensity of each stained band (area under the peak) was determined with an integrating densitometer (type TLD 100; Vitatron Scientific Instruments, Dieren, Holland) equipped with a green (5 15) The primary structure of a number of metallothioneins have now been determined (see Kagi & Nordberg, 1979) ; however, all have been mammalian proteins, with the exception of a peptide isolated from the fungus Neurospora crassa by Lerch (1980) . The mammalian metallothioneins all show considerable homology, and substitutions are usually conservative. We now report the determination of the partial sequence of a fish metallothionein and compare this with the corresponding regions of horse and Neurospora crassa metallothioneins. The fish metallothionein was prepared as described by Overnell & Coombs (1979) and the thiol groups were blocked either with 4-vinylpyridine (Kojima et al., 1976) or with iodoacetamide (Jornvall, 1970) . Since the N-terminus was found to be blocked, automated Edman-type degradations, with 4-NN-dimethylaminoazobenzene-4'-isothiocyanate for increased sensitivity (Wilson, 1979) , were performed on the pyridylethylated material that had been cleaved by 70% (v/v) formic acid. [This hydrolyses the labile Asp-Pro bond (Landon, 1977) .1 A blocked dipeptide was released with the formic acid and this peptide was chromatographically identical with that from horse metallothionein, indicating that N-acetyl-Met-Asp-is the N-terminal sequence. Edman-type degradation of the CNBr-cleaved material gave Asp as the first residue.
Carboxypeptidase A and B digestions of the S-carbamidomethylated protein and carboxypeptidase Y digestions of the S-pyridylethylated protein yielded the C-terminal residues shown in Fig. 1 , and indicated the presence of Lys at position 56.
The results obtained from all these studies are summarized in Fig. 1 , which shows the partial sequence of plaice metallothionein aligned with the sequences of the similar proteins from horse liver and Neurospora crassa. Inspection of the sequences of those mammalian metallothioneins that have been determined to date (See Kagi & Nordberg, 1979) shows that there are a number of invariant positions (marked with a '+' in Fig. 1) in the regions in which this fish metallothionein have been examined. The absence of Asn-4 and the exchanges Ser-6 + Glu-6 and Ala-6 1 + Gln-6 1 are the most notable differences between horse and plaice metallothioneins, as these occur in the mammalian invariant regions. However the remaining 14 invariant mammalian positions so far examined in the plaice are all conserved. A similar analysis of Neurospora metallothionein aligned as suggested by Lerch (1980) shows five differences from, and seven similarities to, the mammalian metallothioneins at the invariant positions.
During the present investigation it was found that the amino acid composition of the protein, following alkylation and subsequent gel filtration to remove excess reagents, differed ... Asp-Lys-Cys-Cys -Ser -n + Cys -Ala-OH Fig. 1 . N-and C-terminal sequence comparisons of plaice, horse and Neurospora crassa metallothioneins The sequence of the horse metallothionein-1B is from Kojima et al. (1976) and for N. crassa from Lerch (1980) . Cysteine residues are enclosed in the boxes; the single Ser and four Cys residues enclosed within parentheses require further identification. The absence of a residue at position 4 in the plaice metallothionein denotes an amino acid deletion. Those positions that have been found to be invariant in all mammalian metallothioneins thus far sequenced have been marked with the symbol '+'.
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